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1
ELEVATING CAGE WITH PIVOTABLY
ATTACHED PANELS HAVING RESPECTIVE
PIVOTABLE LATCHES

FIELD OF THE INVENTION

Example embodiments generally relate to elevating cages,
and, in particular, to elevating cages with pivotally attached
floor panels which can be latched in a raised position.

BACKGROUND OF THE INVENTION

Elevating cages are commonly used to provide full sur-
rounding barrier fall protection for personnel accessing top
hatches of shipping containers such as, for example, tank
trailers and tanker rail cars. An elevating cage typically
includes a set of columns and a cage structure that is
attached to the columns with roller carriages so as to move
vertically with respect to the columns. Once the container is
positioned (i.e., “spotted”), the cage structure is lowered
down to a height at which adequate fall protection is
provided. To provide access to a hatch or other work area on
top of the vehicle, the user will deploy a gangway or other
means of access through an opening in the cage structure.
The cage structure can include walk surfaces. For example,
the elevating cage system may have one or more pivotable
floor panels (“flip-up panels”) that in the down position
provide a walk surface but may be raised to provide an
access portal to the vehicle container therebelow.

In the configuration shown in U.S. Pat. No. 9,409,755 to
Melton, a respective latch attached to the cage engages a
latch pin on each floor panel in order to retain the floor panel
in a raised position. However, such latches are disadvanta-
geous for various reasons including that they protrude into
the cage, thereby causing catch points and trip hazards that
interfere with workers in the cage.

SUMMARY OF THE INVENTION

The present invention recognizes and addresses the fore-
going considerations, and others, of prior art constructions
and methods.

One aspect of the present invention provides a platform
assembly comprising a support structure. A platform struc-
ture is coupled with the support structure and defines a
platform floor. The platform structure has at least one
pivotally attached panel (such as a plurality of adjacent
pivotally attached panels) movable from a first position
forming at least a portion of the platform floor and a second
position that is rotationally offset from the first position. A
panel latch configured to engage an attachment structure in
order to retain the panel in the second position is also
provided. The panel latch is pivotable about an axis with
respect to the at least one panel so that it moves between a
stowed orientation substantially below a surface of the
platform floor and a latching orientation to engage the
attachment structure.

Preferably, the platform structure further comprises a cage
located about a perimeter of the platform floor. In such
embodiments, the cage may provide the attachment structure
for the latch. For example, the cage may include an upper
rail which also functions as the attachment structure. Often,
the platform structure may be movable vertically with
respect to the support structure.

In some exemplary embodiments, the latch pivots
between the stowed orientation and the latching orientation
due to a weight imbalance of the latch about the axis that

10

20

25

30

35

40

45

50

55

60

65

2

causes a first moment in a first rotational direction about the
axis when the at least one panel is in the first position and
a second moment in a second rotational direction opposite
the first rotational direction about the axis when the at least
one panel is in the second position. For example, the at least
one panel may be horizontal in the first position. In the
second position, the at least one panel may be rotationally
offset from the first position by at least 90 degrees. In the
stowed orientation, the latch may be held entirely below the
plane defined by the surface of the platform floor due to its
weight imbalance.

Embodiments are contemplated in which the at least one
panel has a stop positioned to engage the latch when the
latch is in the stowed orientation to prevent rotation of the
latch beyond the stowed orientation. The stop may be further
positioned to engage the latch when the latch is in the
latching orientation to prevent rotation of the latch beyond
the latching orientation. The latch may have a head portion
for engaging the attachment structure on one side of the axis
and a tail portion on another side of the axis providing a
release handle, the head portion having greater rotational
moment than the tail portion.

According to another aspect, the present invention pro-
vides a platform assembly comprising a support structure. A
platform structure is coupled with the support structure and
defines a platform floor with a cage located about a perim-
eter of the platform floor. The platform structure has at least
one pivotally attached panel movable between a first posi-
tion forming at least a portion of the platform floor and a
second position that is rotationally offset from the first
position. An attachment structure (i.e., keeper) carried by the
cage is engaged by a panel latch in order to retain the panel
in the second position. The panel latch is pivotable with
respect to the at least one panel so that it moves between a
stowed orientation and a latching orientation to engage the
attachment structure due to a weight imbalance of the latch
that causes a first moment in a first rotational direction when
the at least one panel is in the first position and a second
moment in a second rotational direction opposite the first
rotational direction when the at least one panel is in the
second position.

A still further aspect of the present invention provides a
platform assembly comprising a platform structure. A rect-
angular panel having a proximal end and a distal end is also
provided. The proximal end of the panel is pivotally attached
to the platform structure so that the panel can move between
a lowered position and a raised position rotationally offset
from the lowered position by at least 90 degrees. A latch is
pivotally connected to the panel, the latch being located
adjacent to a side of the panel and spaced apart from the
proximal end of the panel. An attachment structure is carried
by the platform structure at a location to be engaged by the
latch when the panel is in the raised position. The latch has
a weight imbalance that tends to maintain the latch in a
latching orientation engaging the attachment structure when
the panel is in the raised position and rotates the latch into
a stowed orientation when the panel is moved into the
lowered position.

Further aspects of the present invention may be discerned
from the description herein. The accompanying drawings,
which are incorporated in and constitute a part of this
specification, illustrate one or more embodiments of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A full and enabling disclosure of the present invention,
including the best mode thereof, directed to one of ordinary
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skill in the art, is set forth in the specification, which makes
reference to the appended drawings, in which:

FIG. 1 is a perspective view of an elevating cage with
pivotably attached floor panels in accordance with an
embodiment of the present invention;

FIG. 2 is a partial perspective view of the elevating cage
as in FIG. 1 with some of the pivotably attached panels in
a raised position;

FIG. 3 is a rear partial perspective view of the elevating
cage as in FIG. 2;

FIG. 4 is a perspective view of a floor panel of the
elevating cage as in FIG. 1 with certain internal components
in phantom and further showing a latch for holding the panel
in the raised position (with the latch oriented vertically
merely for purposes of illustration so that it can be more
easily seen);

FIG. 5 is a partial side view of the floor panel as in FIG.
4 in a raised position such that the latch is in a working
(latching) orientation; and

FIG. 6 is a partial side view of the floor panel as in FIG.
4 in a lowered position such that the latch is in a stowed
orientation.

Repeat use of reference characters in the present specifi-
cation and drawings is intended to represent same or analo-
gous features or elements of the invention according to the
disclosure.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Some example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some, but not all, example embodiments are
shown. Indeed, the examples described and pictured herein
should not be construed as being limiting as to the scope,
applicability, or configuration of the present disclosure. Like
reference numerals refer to like elements throughout. As
used herein, “operable coupling” should be understood to
relate to direct or indirect connection that, in either case,
enables functional interconnection of components that are
operably coupled to each other.

As used herein, terms referring to a direction or a position
relative to the orientation of an elevating cage, such as but
not limited to ““vertical,” “horizontal,” “above,” or “below,”
refer to directions and relative positions with respect to the
elevating cage’s orientation in its normal intended operation,
as indicated in FIG. 1.

Further, the term “or” as used in this disclosure and the
appended claims is intended to mean an inclusive “or” rather
than an exclusive “or.” That is, unless specified otherwise, or
clear from the context, the phrase “X employs A or B” is
intended to mean any of the natural inclusive permutations.
That is, the phrase “X employs A or B” is satisfied by any
of the following instances: X employs A; X employs B; or
X employs both A and B. In addition, the articles “a” and
“an” as used in this application and the appended claims
should generally be construed to mean “one or more” unless
specified otherwise or clear from the context to be directed
to a singular form. Throughout the specification and claims,
the following terms take at least the meanings explicitly
associated herein, unless the context dictates otherwise. The
meanings identified below do not necessarily limit the terms,
but merely provide illustrative examples for the terms. The
meaning of “a,” “an,” and “the” may include plural refer-
ences, and the meaning of “in” may include “in” and “on.”
The phrase “in one embodiment,” as used herein does not
necessarily refer to the same embodiment, although it may.
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FIG. 1 illustrates an example embodiment of an elevating
cage apparatus 100 including a support structure 101 (e.g.,
a frame). The support structure includes a pair of hollow
vertical columns 102 spaced apart from one another as
shown. The bottom ends of columns 102 are fixed with
respect to the earth and a cross support member 104 extends
between the upper ends of columns 102. Columns 102 are
attached to a foundation using anchor bolts, which are either
precast into the foundation or embedded into existing con-
crete in accordance with generally accepted engineering
practices. A cantilevered end panel 106 extends horizontally
forward from each column 102 to support a platform 108. In
this case, end panels 106 each include a top member 106a,
a bottom member 1065, and a plurality of structural support
members extending therebetween. A pair of outboard rails
110 extend between, and attach to, respective distal ends of
end panels 106 at a far (with respect to columns 102), front
edge of the platform. An inboard rail 112 extends horizon-
tally between end panels 106 at a near edge of platform 108
to thereby provide a generally rectangular cage structure 114
defined by cantilevered end panels 106 on its sides, outboard
rails 110 on a front edge, inboard rail 112 on a rear edge, and
the platform at a bottom. Rails 110 and 112 each include one
or more cross-members that define portions of a cage about
a perimeter of the platform. Between outboard rails 110 is an
opening 116 that provides a worker access to the platform
via gangway or other means of access. (Various combina-
tions of end panels 106, platform 108, outboard rails 110,
and/or inboard rail 112 may also be collectively referred to
as a “platform structure.”)

The end panels 106 are movable vertically along columns
102. In the illustrated embodiment, tracks 130 extend along
the length of the sides of the respective columns 102. End
panels 106 roll along tracks 130 via carriage roller assem-
blies 132. In an embodiment, carriage roller assemblies 132
include two sets of opposing wheels on each side of tracks
130 (i.e., front and rear sides of the tracks with respect to the
front and rear of the elevating cage). Each end panel 106
travels along respective tracks 130 via two carriage roller
assemblies, one at top and one at a bottom of each end panel
106. A motor 140, which may be, for example, electric or
pneumatic, operably couples through a gearbox with car-
riage 114 to raise and lower the carriage. For example, in an
embodiment, motor 140 couples with a gearbox that turns a
shaft which has attached sprockets. Each sprocket drives a
roller chain having an end attached to carriage 114 so that
when the sprocket turns in a first direction, the sprocket lifts
the carriage while the other end of the roller chain is attached
to a counterweight that is located within support column
102.

Platform 108 comprises a plurality of rectangular floor
panels 200, each of which is elongated in a direction
transverse to the elongate direction of the platform, that are
adjacent to one another. When in the lowered position
shown, the upper surfaces of the panels 200 collectively
form the platform floor on which the worker can stand or
walk. Notably, however, each of the floor panels 200 is
pivotally attached at their respective proximal ends (i.e., the
ends nearer rail 112) so that they may be individually raised.
In this way, the worked can access a container hatch or the
like under the cage structure.

Referring to FIG. 4, each floor panel 200 in this case
includes a formed aluminum sheet metal frame 202, a
generally planar tread 204 (e.g., comprised of diamond plate
5052 aluminum), and a reinforcement ribs 206 (in this case
including longitudinal and transverse ribs). The reinforce-
ment ribs 206 may preferably include flanged tabs that
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provide surfaces for spot welding. Frame 202, tread 204, and
ribs 206 are all preferably attached via weldment. Embodi-
ments are contemplated in which frame 202 and tread 204
are integrally formed from a single piece of flat material that
has been cut and folded to shape.

Referring also to FIGS. 2 and 3, floor panels 200 are
pivotally connected as noted above to cage structure 114
(FIG. 1) at their proximal ends. In this regard, the proximal
ends may be equipped with suitable hinges so that the panels
may each be moved from a lowered position 208, in which
tread 204 is level (i.e., parallel to a horizontal plane), to a
raised position 210 that, in the illustrated embodiment, is
rotationally offset from the first position by at least ninety
degrees, thereby providing an access portal 211 to a con-
tainer disposed therebelow. For example, floor panels 200
may pivot about oiled embedded bushings 212 (FIG. 4) that
are pressed into holes defined in frame 202. A cutout in tread
204 defined near the distal end of panel 200 receives a
recessed handle assembly 214. Handle assembly 214, which
may for example be attached to tread 204 via rivets, includes
ahandle 216 and a recessed cup 218 that receives handle 216
flush with or below the plane of the tread’s upper surface.
The handle 216 is preferably spring-loaded (e.g., with a
torsion spring) that urges the handle into cup 218.

Referring also to FIGS. 5 and 6, each floor panel 200
includes a latch 220. As shown, latch 220 is pivotally
connected to a side of panel 200 via a pin 222 at a location
near the panel’s distal end. On a first side of pin 222, latch
220 has a head portion 224 that has a generally rectangular
catch cutout 226. Extending from pin 222 opposite head
portion 224, latch 220 has a tail portion 228 with an
elongated, tapered profile to provide a handle. A stop pin 230
extends sufficiently from frame 202 to engage latch 220 and
act as a stop for latch 220 as further described herein. Latch
220 is balanced about pin 222 so that it will experience a
moment that can be used to move latch 220 between stowed
and working (latching) orientations.

In particular, according to the orientation in FIG. 6, the
mass of the portion of the latch to the left of pin 222 (i.e.,
head portion 224) multiplied by the distance between its
center of mass and pin 222 is greater than the mass of the
portion of the latch to the right of pin 222 (i.e., tail portion
228) multiplied by the distance between its center of mass
and pin 222. Thus, when panel 200 is in lowered position
208 (FIG. 6), a moment due to the weight imbalance causes
latch 220 to pivot so that tail portion 228 rests against stop
pin 230, thereby holding latch 220 in a stowed orientation
240. In stowed orientation 240, an entirety of latch 220 is
disposed below a plane defined by the upper surface of tread
204 when the panel is in lowered position 208 and as such
is not a trip hazard for the operator who may be walking
around on the platform 108.

As floor panel 200 is lifted from lowered position 208 up
to raised position 210, the floor panel reaches an interme-
diate position at which the moment of latch 220 about pin
222 due to its weight imbalance shifts from counterclock-
wise to clockwise (according to the orientation as shown in
FIGS. 5 and 6). Beyond this intermediate position in the
direction of raised position 210, the moment of latch 220
about pin 222 causes latch 220 to pivot to a working
orientation 242, in which latch 220 is configured to engage
rail 112 so that the rail retains the panel in the raised
position. (In this case, rail 112 is actually formed of a
plurality of parallel rail elements and latch 220 engages the
topmost rail element.)

In working orientation 242, head portion 224 rests against
stop pin 230, and rectangular cutout 226 is oriented so that
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when panel 200 rests against rail 112, latch 220 receives rail
112 within cutout 226 and holds floor panel 200 in the raised
position against the rail. Such engagement of latch 220 with
rail 112 is shown in FIG. 3. Preferably, the leading edge of
head portion 224 may be at least partially tapered, as
indicated at 232, which allows it to “ride” over rail 112 as
panel 200 is fully raised. Once cutout 226 is aligned with rail
112, latch 220 will further rotate to the latching orientation
of FIG. 5.

In this way, rail 112 acts as an attachment structure (i.e.,
akeeper) for latch 220. In order to release latch 220 from rail
112, an operator must depress the tail portion 228, thereby
causing the latch to pivot about pin 222 and causing head
portion 224 to lift away from, and disengage from, the rail
112. As can be seen in FIG. 2, the tail portion 228 extends
into the interior area of the cage for access by the worker.

It can thus be seen that the present invention provides an
elevating cage having flip-up panels with a novel latching
arrangement. While one or more preferred embodiments of
the invention are described above, it should be appreciated
by those skilled in the art that various modifications and
variations can be made in the present invention without
departing from the scope and spirit thereof. For example,
while the illustrated embodiment includes a single stop pin,
in a further embodiment, a first stop pin holds the latch in the
first orientation, and a second pin holds the latch in the
second orientation. Accordingly, it should be understood that
the elements of one embodiment may be combined with
another embodiment to create a still further embodiment. It
is intended that the present invention cover such modifica-
tions and variations as come within the scope and spirit of
the present disclosure, the appended claims, and their
equivalents.

The following is claimed:

1. A platform assembly comprising:

a support structure;

a platform structure coupled with the support structure
and defining a platform floor;

the platform structure having at least one pivotally
attached panel movable from a first position forming at
least a portion of the platform floor and a second
position that is rotationally offset from the first posi-
tion;

a panel latch attached to the panel and movable with the
panel between the first position and the second posi-
tion, said panel latch being configured to engage an
attachment structure in order to retain the panel in the
second position; and

wherein the panel latch is pivotable about an axis with
respect to the at least one panel so that it moves
between a stowed orientation substantially below a
walk surface of the platform floor and a latching
orientation to engage the attachment structure.

2. The platform assembly as in claim 1, wherein the
platform structure further comprises a cage located about a
perimeter of the platform floor.

3. The platform assembly as in claim 2, wherein the cage
carries the attachment structure for the latch.

4. The platform assembly as in claim 3, wherein the cage
includes an upper rail which functions as the attachment
structure for the latch.

5. The platform assembly as in claim 1, wherein the
platform structure is movable vertically with respect to the
support structure.
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6. The platform assembly as in claim 1, wherein said at
least one pivotally attached panel comprises a plurality of
adjacent pivotally attached panels, each having a respective
one of said panel latch.

7. The platform assembly as in claim 1, wherein the latch
pivots between the stowed orientation and the latching
orientation due to a weight imbalance of the latch about the
axis that causes a first moment in a first rotational direction
about the axis when the at least one panel is in the first
position and a second moment in a second rotational direc-
tion opposite the first rotational direction about the axis
when the at least one panel is in the second position.

8. The platform assembly as in claim 7, wherein when the
at least one panel is in the first position, the at least one panel
is horizontal.

9. The platform assembly as in claim 8, wherein when the
at least one panel is in the second position, the at least one
panel is rotationally offset from the first position by at least
90 degrees.

10. The platform assembly as in claim 9, wherein in the
stowed orientation, the latch is entirely below a plane
defined by the walk surface of the platform floor.

11. The platform assembly as in claim 1, wherein the at
least one panel has a stop positioned to engage the latch
when the latch is in the stowed orientation to prevent
rotation of the latch beyond the stowed orientation.

12. A platform assembly comprising:

a support structure;

a platform structure coupled with the support structure

and defining a platform floor;

the platform structure having at least one pivotally
attached panel movable from a first position forming at
least a portion of the platform floor and a second
position that is rotationally offset from the first posi-
tion;

apanel latch configured to engage an attachment structure
in order to retain the panel in the second position;

wherein the panel latch is pivotable about an axis with
respect to the at least one panel so that it moves
between a stowed orientation substantially below a
walk surface of the platform floor and a latching
orientation to engage the attachment structure;

wherein the at least one panel has a stop positioned to
engage the latch when the latch is in the stowed
orientation to prevent rotation of the latch beyond the
stowed orientation; and

wherein the stop is positioned to engage the latch when
the latch is in the latching orientation to prevent rota-
tion of the latch beyond the latching orientation.

13. The platform assembly as in claim 12, wherein the
latch has a head portion for engaging the attachment struc-
ture on one side of the axis and a tail portion on an other side
of the axis providing a release handle, the head portion
having greater rotational moment than the tail portion.

14. A platform assembly comprising:

a support structure;

a platform structure coupled with the support structure
and defining a platform floor, said platform structure
including a cage located about a perimeter of the
platform floor;

the platform structure having at least one pivotally
attached panel movable between a first position form-
ing at least a portion of the platform floor and a second
position that is rotationally offset from the first posi-
tion;

an attachment structure carried by the cage;
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a panel latch attached to the panel and movable with the
panel between the first position and the second posi-
tion, said panel latch configured to engage the attach-
ment structure in order to retain the panel in the second
position; and

wherein the panel latch is pivotable with respect to the at
least one panel so that it moves between a stowed
orientation and a latching orientation to engage the
attachment structure due to a weight imbalance of the
latch that causes a first moment in a first rotational
direction when the at least one panel is in the first
position and a second moment in a second rotational
direction opposite the first rotational direction when the
at least one panel is in the second position.

15. The platform assembly as in claim 14, wherein the
cage includes an upper rail which functions as the attach-
ment structure.

16. The platform assembly as in claim 14, wherein the
platform structure is movable vertically with respect to the
support structure.

17. The platform assembly as in claim 14, wherein said at
least one pivotally attached panel comprises a plurality of
adjacent pivotally attached panels, each having a respective
one of said panel latch.

18. The platform assembly as in claim 14, wherein when
the at least one panel is in the second position, the at least
one panel is rotationally offset from the first position by at
least 90 degrees.

19. The platform assembly as in claim 18, wherein in the
stowed orientation, the latch is entirely below a plane
defined by a walk surface of the platform floor.

20. A platform assembly comprising:

a platform structure;

a rectangular panel having a proximal end and a distal
end, said proximal end of said panel being pivotally
attached to said platform structure so that said panel
can move between a lowered position and a raised
position rotationally offset from the lowered position
by at least 90 degrees;

a latch pivotally connected to said panel and movable
with said panel between the lowered position and the
raised position, said latch being located adjacent to a
side of said panel and spaced apart from said proximal
end of said panel;

an attachment structure carried by said platform structure
at a location to be engaged by said latch when said
panel is in the raised position; and

wherein the latch has a weight imbalance that tends to
maintain the latch in a latching orientation engaging
said attachment structure when said panel is in the
raised position and rotates the latch into a stowed
orientation when said panel is moved into said lowered
position.

21. The platform assembly as in claim 20, wherein the
latch has a head portion for engaging the attachment struc-
ture on one side of a rotational axis thereof and a tail portion
on an other side of the rotational axis providing a release
handle, the head portion having greater mass than the tail
portion.

22. The platform assembly as in claim 21, wherein the at
least one panel has a stop positioned to engage the latch
when the latch is in the stowed orientation to prevent
rotation of the latch beyond the stowed orientation.

23. The platform assembly as in claim 22, wherein the
stop is positioned to engage the latch when the latch is in the
latching orientation to prevent rotation of the latch beyond
the latching orientation.

#* #* #* #* #*



